Abstract This study investigates a theorized link between Latino immigrants' experience of acculturative stress during their two initial years in the United States (US) and declines in family cohesion from pre-to post-immigration contexts. This retrospective cohort study included 405 adult participants. Baseline assessment occurred during participants' first 12 months in the US. Follow-up assessment occurred during participants' second year in the US. General linear mixed models were used to estimate change in family cohesion and sociocultural correlates of this change. Inverse associations were determined between acculturative stress during initial years in the US and declines in family cohesion from pre-immigration to post-immigration contexts. Participants with undocumented immigration status, those with lower education levels, and those without family in the US generally indicated lower family cohesion. Participants who experienced more acculturative stress and those without family in the US evidenced a greater decline in family cohesion. Results are promising in terms of implications for health services for recent Latino immigrants.
Background
Acculturative stress is the psychosocial strain experienced by immigrants in response to challenges encountered while adapting to cultural differences in a new country [1] [2] [3] . These stressors result from circumstances such as immigration status, language barriers, economic deficiencies, and discrimination [4] . The present study investigates a hypothesized link between Latino immigrants' acculturative stress during their initial years in the United States (US) and declines in family cohesion over time from the pre-to post-immigration context. Family cohesion is salient among US Latinos because it has been identified as a distinctive cultural protective factor against health disparities [5, 6] .
Acculturative Stress
Acculturative stress is linked to an array of negative health outcomes, including anxiety, depression, suicide, and alcohol abuse e.g., [7, 8] ). Studies of Mexican-American immigrants (residing an average of 7 years in the US) found that acculturative stress was linked with (a) less years in the US, (b) less English language use, (c) lower incomes, and (d) separation from family due to immigration [9, 10] . Undocumented immigration status is another harsh correlate of acculturative stress given fears of deportation, separation from family, English language difficulties, and economic stressors often suffered by unauthorized immigrants [1, 11] .
Despite decades of research, questions remain concerning how potentially health protective cultural resources possessed by immigrants in their country of origin interact with acculturative stressors after arrival to the US. Studies of acculturative stress typically involve Latino immigrants who have lived in the US for many years, or involve Latinos who are US born e.g., [1, [12] [13] [14] . Thus, little is known about the experience of acculturative stress during the initial 2 years post-immigration. This study extends earlier research by investigating acculturative stress within a sample of adult Latino immigrants who recently immigrated to Miami-Dade County, Florida. The sample is unique in that participants were recruited during their initial months in the US. It is also the first study, to our knowledge, to track a large cohort of Latino immigrants into their second year in the US.
Family Cohesion
Family cohesion is often used as a global indicator of family functioning in studies of Latino families [15, 16] . Family cohesion is an expression of support, caring, belonging, and acceptance within a family [17] . Although the importance of family is found in many cultures [18] , family cohesion in the Latino culture is particularly hallmarked by close relations with nuclear and extended family members throughout the lifespan, including pronounced levels of loyalty, reciprocity, and solidarity [19] . The stressors of the acculturation process [i.e., a process of change as immigrants adjust to their new environments and reconcile their heritage-cultural practices, values, and identifications with those of the receiving society [20] are theorized to disrupt traditional Latino values such as family cohesion [21] . This disruption is posited to limit the health protective effects of family cohesion against negative health outcomes [5, 22] . While research on the acculturation process has yielded critical information, relations between experiences of acculturative stress and decreases in family cohesion from pre-to postimmigration contexts remains unexamined.
Theoretical/Conceptual Framework
The present study was guided by Bogenschneider's [23] ecological risk/protective model and Bronfenbrenner's [24] social-ecological theory of human development. The social-ecological perspective suggests that the family represents the primary contextual system for human development [25] . Relations with family members play a major role in shaping patterns of lifespan development [26] . This may be especially true for Latinos, for whom familial bonds remain extremely important throughout the lifespan [27] . In addition, the social-ecological perspective is inclusive of potential sociocultural influences such as acculturative stress on microsystems such as family [20] . This study aims to determine a relationship between experiences of acculturative stress and declines in family cohesion from pre-immigration to post-immigration in a community-based sample of Latino adults. We hypothesize that higher levels of acculturative stress during initial years in US will correlate with a steeper decline in family cohesion from pre-immigration to post-immigration contexts, while accounting for potentially confounding sociocultural factors identified in previously cited literature. (e.g., gender, age, documentation status, education, income, marital status, presence of family members in the US, primary language used in neighborhood, English language proficiency, and time in the US).
Methods

Data Collection
The present study was conducted using data from a longitudinal investigation of sociocultural determinants of health among adult Latino immigrants. The study was approved by the institutional review board of a large university in Miami, Florida. Inclusion criteria included (a) self-identifying as a Latino/a, (b) having recently immigrated (i.e., within 1 year prior to baseline assessment) to the US from a Latin American country, and (c) intending to stay in the US for least 3 years-to facilitate data collection.
Consenting procedures and baseline assessment interviews were conducted in Spanish during participants' first year in the US (M = 6.74 months living in US at baseline, SD = 3.11). Follow-up assessment interviews were conducted approximately 12 months after the initial baseline interview (M = 19.95 months in US at follow-up, SD = 3.19). Participant interviews were conducted by bilingual Latino interviewers of South American or Caribbean origin.
Participants were recruited through respondent-driven sampling (RDS). RDS is a strategy to recruit participants from hidden or difficult-to-reach population [28] ; such as recent immigrants, particularly those with undocumented immigration status. The RDS approach involved asking each recruited participant (the seed) to refer three individuals in their social network who met the eligibility criteria for the study and consented to be interviewed. Those participants were then asked to refer three additional individuals. The procedure was followed for seven legs for each initial participant (seed), at which point a new seed would begin. The limiting rule is undertaken in the effort to avoid skewing the respondent sample.
Seed participants were recruited through announcements posted at community-based agencies providing services to refugees, asylum seekers, and other documented and undocumented Latino immigrants in Miami. Information also was disseminated at Latino community health fairs and neighborhood activity locales (eg., domino parks in the Little Havana section of Miami). Additionally, announcements were posted around Latino communities and electronic bulletin boards such as craigslist.org and an employment website that Latinos access to search for work in Miami-Dade County.
Participants
Five hundred and twenty-seven Latino adults enrolled in the study at baseline assessment (occurring during their first 12 months in the US). Four hundred and five participants were retained for follow-up assessment (79 % retention rate)-which occurred approximately 12 months after participants' baseline assessment. Data from retained participants (n = 405) were analyzed to test study hypotheses.
The sample of 405 participants was 51 % female and 49 % male. The average age was 28.53 years (SD = 4.91, range of 19-36 years). Participants included Latino immigrants from Cuba (50 %), Colombia (19 %), Honduras (8 %), and Nicaragua (7 %). Venezuelans comprised the next largest subgroup at 3 % of the sample. Participants from other Caribbean and South and Central American countries comprised 2 % or less of the sample. Approximately 77 % of participants had legally immigrated, whereas the remaining 23 % arrived to the US without documentation. Twenty-one percent of participants had college degrees, 38 % had attended some college, 27 % had a high school or equivalent degree, and 14 % had not completed high school. The sample also consisted of relatively low-income participants. The median total annual household income was $21,604 for the 12 months prior to follow-up assessment.
To assess for sampling bias introduced by attrition, we tested whether retained participants differed from nonretained participants on pre-immigration demographic variables (immigration status at arrival to US, gender, annual income, education level) and pre-immigration family cohesion. A larger number of non-retained participants were undocumented upon arrival to US (42.5 % non-retained, undocumented participants versus 14.3 % non-retained, documented participants),
10). Non-retained participants also tended to be
05], and reported lower educational attainment, F(1, 526) = 27.25, p \ .001, g 2 = .05. Finally, non-retained participants also reported lower pre-immigration family cohesion scores, F(1, 526) = 14.68, p \ .001, g 2 = .03.
Measures
Sociocultural Variables
A demographics form was administered at baseline and follow-up assessments. The form assessed participants' gender; age; marital status at follow-up assessment; country of origin; length of time in the US (in months); educational achievement at follow-up assessment, annual household income (post-immigration), and number of individuals dependent on annual household income. The primary language used in participants' post-immigration residential community was documented by a single item rated on a 5-point Likert scale response format (1 = only English to 5 = only Spanish). Participants' English language proficiency was assessed by an item asking How well do you speak English? at follow-up assessment, which participants rated on a 5-point Likert scale response format (1 = don't speak/understand to 5 = speak it very well).
Participants reported their immigration status in the US at baseline assessment via a total of 14 categories, including temporary or permanent resident; tourist, student, & temporary work visa; undocumented; and expired visa, asylum, and temporary protected immigrant. To facilitate analyses, categories were recoded into a dichotomous variable indicating documented (1) or undocumented (0) immigration status.
At follow-up assessment, participants were asked (a) whether family members had immigrated with them to the US?, (b) whether they had any family members in the US prior to immigrating?, and (c) did family members join them in the US after they immigrated here? To create a single item documenting family member presence, responses across these items were coded ''0'' if family member(s) were not present in the US and ''1'' if family member(s) had immigrated or resided in the US before or after participants' immigration.
Family Cohesion
The Family Cohesion and Disengagement subscales from the Family Functioning Scale (FFS) [29] were selected to assess pre-and post-immigration family cohesion. When responding to items at baseline assessment, participants were instructed to consider their relationship with their family throughout their lifetime before coming to the US. At follow-up assessment, participants were asked to rate their relationship with their family only during the 12 month time period before their assessment (i.e., during their second year in the US). Adequate internal consistency was evidenced by Cronbach's alpha coefficients of 0.79 (baseline) and 0.82 (follow-up) for the Family Cohesion subscale, and 0.66 (baseline) and 0.65 (follow-up) for the Family Disengagement subscale. An overall family cohesion score was calculated by subtracting Family Disengagement from Cohesion scores.
Acculturative Stress
Acculturative stress was measured by the Immigration Stress subscale of the Hispanic Stress Inventory ScaleImmigrant Version [30] at the time of follow-up assessment. This scale is a measure of chronic difficulties and acute stressors that are unique to Latino immigrants. First, the participant reports whether or not they experienced a particular stressor (0 = no, 1 = yes) during the 12 months prior to assessment. These items constitute the immigration stress frequency subscale. If the stressor was experienced, then a subsequent follow-up question is asked to appraise how stressful that particular event was to the respondent using a 5-point Likert scale response format (1 = not at all to 5 = extremely). These items comprise the immigration stress appraisal subscale. As directed by Cervantes et al. [30] , frequency stress items that were reported as not occurring by subjects were coded as ''1'' (not at all stressful) for data analyses. Internal consistency of the appraisal scale was evidenced by a Cronbach's alpha coefficient of 0.75. An overall acculturative stress total score was calculated by multiplying the immigration stress frequency and immigration stress appraisal scores.
Statistical Analyses
For preliminary analyses, data distributions were assessed to determine if any continuous variables violated the assumption of normality. We also calculated descriptive statistics for, and bivariate correlations among all study variables (i.e., Pearson Product Moment for continuous variables and Spearman Rank-Order for ordinal variables) to assess strength of bivariate relations between all study variables and to detect evidence of multicollinearity (i.e., correlation coefficients greater than 0.70 between explanatory variables) [31] (see Table 1 ).
Next, we fitted general linear mixed models (GLMM) using SPSS statistical software version 19 [32] to test our main research questions: (a) Do declines in family cohesion occur over time from pre-to post-immigration context?, and (b) Are experiences of acculturative stress during initial years in US related to declines in family cohesion from pre-to post-immigration contexts, after adjusting for sociocultural covariates [gender, age, documentation status, education, income, marital status, presence of family member(s) in the US, primary language in community, English language proficiency, and time in the US]?. Two mixed models were tested. Model 1 tested differences in levels of pre-versus post-immigration family cohesion. Model 1 also calculated cross-sectional associations between pre-and post-immigration family cohesion and acculturative stress while including sociocultural covariates. In Model 2, interaction terms were added to assess the association between acculturative stress, sociocultural covariates, and the slope (or change) of family cohesion scores from pre-to post-immigration.
Results
Preliminary Analyses
Annual household income was positively skewed. It was transformed using a square root data transformation for analyses. Correlations yielded significant (p \ .05) crosssectional relations between and among study variables, albeit strengths of relations varied (see Table 1 ).
Correlates of Family Cohesion
Higher levels of pre-and post-immigration family cohesion were related to documented status and higher educational attainment. Also, participants with family in the US (92 % of sample) reported higher pre-and post-immigration family cohesion than those without family in the US. Post immigration family cohesion was linked with more English language proficiency.
Correlates of Acculturative Stress
Participants who had family members in the US, and those reporting more pre-and post-immigration family cohesion indicated less acculturative stress.
Older participants, undocumented participants, those with less educational attainment, and participants with less English language proficiency reported more acculturative stress. Table 2 presents mixed model estimates of the longitudinal relationship between acculturative stress at follow-up assessment and change in family cohesion scores from preto post-immigration.
Linear Mixed Models
In Model 1, estimates indicated a reduction in family cohesion over time (time effect) (b = 0.16, SE = 0.06, p \ .01), and a cross-sectional association between acculturative stress (at both time points) and immigration status (b = -0.34, SE = 0.13; p \ .01) as well as educational achievement (b = .018, SE = 0.05, p \ .001). Undocumented participants and those with lower education levels reported lower family cohesion scores at baseline and follow-up assessments.
In Model 2, there was a longitudinal association between acculturative stress-by-time interactions on change in family cohesion scores, after controlling for sociocultural 
Discussion
Feelings of family cohesion among Latino immigrants declined over time as participants transitioned from preimmigration to post-immigration contexts. Declines in family cohesion were linked with acculturative stress experienced during initial 2 years in the US. These findings support two notions concerning the interaction between traditional Latino cultural values (e.g., family cohesion) and acculturative stress. First, acculturation related stressors have been posited to reduce levels of traditional Latino cultural values that have been theorized as health protective [21, 22] . This reduction has been suggested to be particularly relevant for Latino immigrants who assimilate to US mainstream culture. That is those who adopt the receiving (US) cultural practices and values while discarding those from their culture of origin [20, 33] . Future longitudinal research should include measurement of both acculturation process indicators and acculturative stress (this study only focused on the latter) to test whether and how the acculturation process and acculturative stress erode potentially health protective cultural values. Furthermore, because this study utilized a single assessment time point of acculturative stress, our findings are correlational and do not establish a causal link between increases of acculturative stress and declines in family cohesion. Future longitudinal research is needed to demonstrate causality. Alternatively, the link between declines in family cohesion and higher acculturative stress could be attributed to family resiliency theory [5] . The assumption from the resiliency perspective is that some immigrant families possess protective social networks (intangible emotional support, cohesion; tangible financial support, resources) which increase or boost the families' ability to cope with acculturation stress [5, 34] . Having less family cohesion may have rendered immigrants more vulnerable to acculturative stress. Since the current study was limited by a correlational design, additional longitudinal research is needed to continue to track family cohesion from pre-to post-immigration contexts as well as varying levels of acculturative stress over several years to determine the potential reciprocal, causal relationship between both sociocultural determinants of health. Such a design could link concomitant changes in acculturative stress and family cohesion.
Limitations
The findings should be interpreted in light of limitations. The first limitation is the use of respondent driven sampling. Although respondent driven sampling is successful in recruiting hidden populations, such as undocumented immigrants who constitute 22 % of the US Latino population [35] , it does not ensure representative sampling. Second, although efforts were undertaken to include participants from all Latino subgroups, some groups (e.g., Mexican-American) were not well represented due to their underrepresentation in the Miami-Dade County area in general. Furthermore, the participant retention rate was 77 %. While this rate is above the rate (70 %) that is generally accepted as adequate [36] , the loss of 23 % of the sample to attrition may have impacted external validity of results because non-retained participants tended to be undocumented men with lower educational attainment and lower pre-immigration family cohesion.
Recommendations for Clinical Research and Practice
Findings provide clinicians with sociocultural markers to attend to when working with recent Latino immigrants who may be particularly vulnerable to acculturative stress and related declines in family cohesion. Clinicians should consider working beyond the patient-provider relationship to address potential sources of acculturative stress in clients' lives (e.g., incongruence of cultural norms between their country of origin and the receiving country; language barriers; perceived feelings of inferiority; discrimination) [4] . These cultural determinants may erode family cohesion and other traditional Latino cultural value. For example, Familia Adelante is an effective behavioral health intervention that attempts, in part, to reduce familial stress and other problems by reducing acculturative stress [37] . This multi-risk prevention intervention for Latino families with at-risk children could be applied with more recent Latino immigrant families. By focusing on ways to cope with acculturative stress, its curriculum seeks to enhance psychosocial coping and life skills in both youth and their parents to enhance family and peer communication, prevent/reduce substance abuse, increase HIV knowledge and perceptions of harm about high-risk behavior, and improve school bonding and behavior. Community-based interventions should be also considered by clinicians to address sources of acculturative stress and to promote family cohesion. Such interventions may exert a greater therapeutic or preventive influence against emotional distress and related health disparities experienced by Latino immigrants [38] . To promote awareness of acculturative stress and its impact on family cohesion, clinicians can serve as consultants to provide technical assistance to local organizations and agencies (e.g., community health centers) [39, 40] . Finally, like the present study, future clinical research and interventions are needed to attend to pre-immigration factors that are likely to impact immigrants' differential responses to the acculturation process and its inherent challenges and impacts on health.
New Contribution to the Literature Overall, this study contributes to the limited knowledge on changes from pre-to post-immigration in Latino family cohesion; and relations with acculturative stress as well as other sociocultural determinants just after arrival to the United States. Future studies of sociocultural determinants of change in pre-and post-immigration health protective cultural values may provide valuable information to clinicians to promote competent health care of recent Latino immigrants. Such research is of critical importance, as it will inform efforts to address acculturative stress and related negative health outcomes among the largest and fastest growing ethnic minority group in the US.
